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The discovery of graphene has stimulated tremendous interests in the investigation of elementary two-dimensional (2D) materials, which usually have exotic physical and chemical properties distinct from their bulk counterparts. [1] [2] [3] Using molecular beam epitaxy (MBE), a host of elementary 2D materials, such as silicene, [4] [5] [6] [7] germanene, [8] [9] [10] stanene, 11 borophene, 12,13 antimonene 14 and blue phosphorus, 15 are successfully fabricated. The observed extraordinary electronic structures demonstrated their promise in the applications of future nano-and opto-electronic devices.
The bulk single crystalline Te is a narrow band gap semiconductor (0.33 eV). 16 A recent theoretical work proposed three types of structure for monolayer Te, -Te, -Te and -Te, among which -Te and -Te are semiconducting with the band gap of 0.75 and 1.47 eV, respectively. 17 Therefore an important spectral range from mid-infrared (0.3 eV) to near-infrared (1.5 eV) can be achieved by controlling the thickness of Te films down to a single atomic layer. 18 Experiments were performed in an ultrahigh-vacuum (base pressure 1.0 10 Torr) MBE-STM combined system (Unisoku). Graphene was prepared on nitrogen-doped 6H-SiC(0001) substrate by thermal treatment at 1400 K to achieve the 6√3 6√3 reconstruction. 39, 40 High-purity Te (99.999%) was evaporated from a standard Knudsen cell at 500 K. During the deposition, substrate temperature was kept at 300 K. After growth, the sample was transferred to the STM cryostat at 5 K, and a Pt-Ir tip was used for the STM/STS measurements. 
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